The properties of isolated galaxies are mainly driven by intrinsic evolution and not by the external influence of their environments. Therefore the isolated galaxy sample may be considered as a reference sample to study different environmental effects. We made detailed comparisons between the near-infrared (2MASS) and optical (SDSS) colours of the 2MASS XSC selected sample of isolated 2MIG galaxies and with other objects from the wide range of denser environments (field, groups/clusters, triplets and pairs). We found that early type galaxies show similar (J − H) rest and (g − r) rest colours practically in all types of environments. Exception is for the massive early type galaxies located in compact pairs with high velocity difference (dV ∼180 km/s), which are significantly redder and brighter than isolated galaxies. We assume that these pairs are located in the centres of more populated groups and clusters. In general, galaxies in groups and pairs of spiral and late morphological types have redder nearinfrared colours (J − H) rest than 2MIG isolated galaxies. The (g − r) rest colours of galaxies in groups and pairs with high velocity difference are also significantly redder than corresponding colours of 2MIG galaxies. On the contrary, the members of most compact pairs (dV ∼50 km/s, R ∼30 kpc) show the same (g − r) rest colour and even tend to be bluer than 2MIG galaxies. In summary, our results show that the colours of galaxies are strongly depend on the external factors.
INTRODUCTION
The influence of internal factors and environment on galaxy evolution has been the subject of detailed studies in recent years (Blanton et al. 2005 , van der Wel 2008 , Hoyle et al. 2012 . From these studies it has become apparent that the process leading to the evolution of a galaxy from one morphological type to another are similar in all environments, but they are more intensive in dense regions (see review by Blanton & Moustakas 2009 and references therein). The results from correlation studies between the main galaxy parameters such as colour, stellar mass and morphology have shown that the environmental dependence on colour is stronger than for morphology (Bamford et al. 2009 ). Deng et al. (2012) concluded that galaxy colour depends more on environment than galaxy luminosity.
To study the influence of the environment on galaxy properties (such as colours, morphology, luminosity etc.), it is necessary to have reference samples. The authors of environmental studies (see references below) used the various kinds of reference samples which could be roughly grouped into three categories: (i) the galaxies from all environments (see for example Blanton et al. 2005 , van der Wel 2008 ; (ii) the galaxies in the void regions (Rojas et al. 2004 , Hoyle et al. 2005 , Sorrentino et al. 2006 , Patiri et al. 2006 , von Benda-Beckmann & Muller (2008 , Kreckel et al. 2011 Kreckel et al. , 2012 and (iii) the galaxies selected by use of an isolation criterion (Varela et al. 2004 , Fernandez Lorenzo et al. 2012 Trinh et al. 2013) . Note that in certain cases the control sample consists of galaxies which have similar properties to the investigated sample (e.g., Patton et al. 2011) .
By definition, the isolated galaxies are objects that have not been appreciably affected by their closest neighbours over the past few Gyr so their properties are mainly driven by intrinsic evolution and not by the external influence of their environment (see Karachentseva 1980 , Verley et al. 2007 , Karachentseva et al. 2010 and references therein). Unlike "field" or "non-clustered" galaxies, which are simply ob-jects located outside of groups and clusters (de Vaucouleurs 1971 , Turner & Gott 1977 , Karachentsev et al. 2012 , the isolated galaxies are the objects selected using a special "isolation" criterion (examples of the different approaches can be found in the works by Karachentseva 1973 , Varela et al. 2004 , Allam et al. 2005 , Karachentseva et al. 2010 , Karachentseva et al. 2010a , Hernandez-Toledo et al. 2010 .
The most studied sample of isolated galaxies is the Catalogue of Isolated Galaxies (Karachentseva 1973, KIG) 1 , which includes 1050 objects with m 15.7 and δ > −3 • , i.e. ∼4% in the CGCG catalogue (Zwicky et al. 1961 (Zwicky et al. -1968 . The largest contribution to the analysis of the KIG properties was from the AMIGA team, with their most prominent results in Lisenfeld et al. (2007 Lisenfeld et al. ( , 2011 , Durbala et al. (2008) , Leon et al. (2008) , Sabater et al. (2008 Sabater et al. ( , 2012 . Recently, Fernandez Lorenzo et al. (2012) considered the colour properties of KIGs and showed that the isolated spiral galaxies are redder than objects in close pairs. At the same time the authors did not find clear differences between the colours of isolated galaxies and galaxies in group/field environments. Moreover, isolated and non-isolated early type galaxies showed a similar g − r.
The main aim of the present work is to consider the colour properties of the 2MASS Isolated Galaxies (2MIG; Karachentseva et al. 2010) in comparison with galaxies in other i.e. denser (field, pair, group/cluster) environments. In Section 2 we present the sample of 2MIG galaxies and the selection criteria. In Section 3 we compare the colours of 2MIG galaxies which have faint companions and without them. We also compare the 2MIG colours with those of control samples randomly selected from the field, groups and clusters. The results of a colour comparison between the 2MIG galaxies and those in group/cluster and pair/triplet environments is given in Section 4. In Section 5 we present a short discussion about obtained results, and we close with our main conclusions in Section 6.
THE 2MIG ISOLATED GALAXIES
The 2MIG entire sky catalogue of isolated galaxies (Karachentseva et al. 2010 ) was selected from 1.6 million objects of the Two Micron All-Sky Survey Extended Source Catalog ( 2MASS XSC; Jarrett et al. 2000) . Selection of objects was performed twice: (i) automatically according to the original criteria of isolation by Karachentseva (1973) adapted to the 2MASS data:
and
where subscripts 1 and i refer to the fixed galaxy and its neighbours, respectively. According to these criteria, a galaxy with a standard angular diameter a1 is considered isolated if its angular separation X1i from all its neighbours with significant angular diameters ai inside interval (2) is equal to or exceeds 30ai.
(ii) visual inspecting of the images (DSS1,2 2 and SDSS 3 ) of all isolated candidates to identify visible neighbours. Visual inspection allowed us to eliminate physically multiple systems with blue neighbours which were missed in the automatic selection (see details in Karachentseva et al. 2010) . Finally, the 2MIG catalogue consists of 3227 galaxies brighter than Ks = 12 mag and with angular diameters aKs 30
′′ . In total we found approximately 6% of isolated galaxies among the extended sources of 2MASS XSC survey.
There have been several works concerning the 2MIG catalogue: Karachentseva et al. (2011) reported the results of the search for the faint companions around the isolated galaxies; Kudrya et al. (2011) considered the statistical relations between different observational characteristics, and Kudrya & Karachentseva (2012) constructed the TullyFisher relations for the 2MIG galaxies. Coziol et al. (2011) made an extensive analysis of AGN impact in the 2MIG sample, and Anderson et al. (2013) considered the X-ray properties of 2MIGs with ROSAT data.
We have updated the data about the radial velocities of the 2MIG galaxies using the NED 4 and HyperLeda 5 (Paturel et al. 2003) databases. This has led to an increase in the number of known velocities from 2328 to 2573. In the current paper we consider only those objects with V h >500 km/s. We have also revised the morphological types of galaxies according to the SDSS images and to the types given by Coziol et al. (2011) . The authors of the latter paper took into account not only the visually defined types of 2MIGs but also their star formation history based on spectra analysis. This led to a further 232 galaxies in the 2MIG sample having new morphological types. In this paper, like in Karachentseva et al. (2010) , we have adopted the scale: -2 -E, 0 -S0, 1 -S0/a, 2 -Sab, In this work we have consider two galaxy samples: the 2MIG and 2MIG-SDSS galaxies having 2MASS and SDSS magnitudes, respectively. The 2MIG sample consists of galaxies which have all three near-infrared J, H, Ks 2MASS XSC magnitudes corresponding to isophote K = 20 mag/arcsec 2 . In the 2MIG-SDSS sample we selected galaxies having g, r, i magnitudes from the SDSS-III survey (DR8; Aihara et al. 2011) .
In Figs. 1, 2 and 3 we present the distributions of apparent magnitude Ks, radial velocity V h and morphological type T, for the 2MIG (N=2541) and 2MIG-SDSS (N=912) galaxies, respectively. It is seen from Fig. 1 that the 2MIG-SDSS sample follows good the 2MIG Ks distribution (similar distributions we observe in J and H bands). The shapes of V h (Fig. 2) and T (Fig. 3 ) distributions for 2MIG-SDSS are also similar to the corresponding 2MIG results. The isolated galaxies present the whole scale of morphological types with notable maximum on the middle-spirals. The lack of the late type galaxies could potentially be explained by the Ks-band selection. In the work we considered the united morphological types: Early types E --2, 0, 1, Middle types M -2-5 and Late types L -6-10 (see grey lines in Fig. 3) .
For all galaxies considered in this paper we have calculated rest-frame colours as:
where m1 and m2 are the apparent magnitudes transformed to the AB photometric system, K1(z) and K2(z), Q1(z) and Q2(z) are the K-and evolution corrections taken from Poggianti (1997), and Ag1 and Ag2 are the Galactic corrections for the first and second band, respectively. Ai12 is the correction for the internal absorption for morphological types T>1: according to Masters et al. (2003) for 2MASS colours and according to Masters et al. (2010) for SDSS colours. The Hubble constant is H0=72 km/s/Mpc.
COLOURS OF 2MIG AND GALAXIES IN OTHER ENVIRONMENTS
3.1 2MIGs with and without faint companions Karachentseva et al. (2011) showed that 125 2MIG galaxies have faint companions with close radial velocities of dV < 500 km/s and projected separations of R < 500 kpc relative to the 2MIG galaxies. These companions are not satisfied the condition (2), i.e. their diameters are too small in comparison with 2MIGs. However Karachentseva et al. (2011) showed that these companions have little effect on the dynamic isolation of the 2MIG galaxies.
In Table 1 we compared the medians of (J − H)rest and (g − r)rest rest-frame colour indices according to formula (3) of 2MIG galaxies which have faint companions (2MIG f c ) and which do not have them (2MIG nf c ). We have considered the All samples and separately each united morphological type E, M and L (see explanation in Fig. 3 ). Table 2 represents the Kolmogorov-Smirnov (KS) probabilities that pairs of the samples are derived from the same parent population. We did not compare L type galaxies separately because of their paucity N=4 (3%) in 2MIG f c sample. The part of L type galaxies in whole considered 2MIG sample is near 11% but it is not surprising that the earlier type galaxies tend to have more companions than the later types. −0.56 , respectively, which indicates that isolated galaxies with faint companions are in general more massive than those without any neighbours, i.e. we see luminosity vs. morphology relation. The significance of the difference is confirmed by the KS probability given in Table 2 . However if we consider E and M types separately, we do not see any significant difference in the magnitudes: -22.26 Table 1 . The median values of colours in the quartile ranges for the united morphological types of 2MIGs with and without faint companions (2MIG f c and 2MIG nf c , respectively), whole 2MIG and Control1/2 samples. 
sample, and -22.26
−0.51 and -21.98
−0.50 of 2MIG nf c sample, respectively.
Considering Tables 1 and 2 we conclude that E type galaxies with and without companions have completely same colours. Meanwhile M type galaxies have marginal difference in (g − r)rest colours assuming that isolated galaxies having the small companions seem slightly redder. Independently from our morphological classification, we have also compared the (g − r)rest colours of 2MIG f c and 2MIG nf c samples separating the early and late types by the value of the concentration index C = R90/R50 6 =2.60 according to Strateva et al. (2001) . Fig. 4 shows the correlation of C vs. (g − r)rest with adopted morphological classification. From the last rows of Tables 1 and 2 we see that the result is completely agreed with the previous conclusion: the 2MIG nf c galaxies with C <2.6 are slightly bluer than 2MIG f c ones.
6 R90 and R50 are the radii containing 90% and 50% of the Petrosian galaxy light, respectively. 
Galaxies in denser environments
We have studied the colour properties of isolated galaxies in comparison with colours of galaxies located in denser regions (field, groups and clusters). To this end, we have compiled two samples of reference galaxies: the Control1 sample (which corresponds to the 2MIGs), and the Control2 sample (for the 2MIG-SDSS data). By analogy to the 2MIG criteria, our selection process was as follows: firstly, from the 2MASS XSC catalogue we selected candidate control objects which had aK s 30 ′′ and 4 Ks 12. Secondly, we downloaded the information about their morphological types and the radial velocities from the HyperLeda database. Considered control galaxy candidates have radial velocities V<25000 km/s like the galaxies from 2MIG sample. The morphological HyperLeda's types for the control galaxy candidates were converted to the adopted scale. We independently inspected the images of 463 (18% of the total number) randomly taken galaxies from Control1 sample and found that our and HyperLeda's morphological types of the Control1 galaxies coincide in 73% of cases. However only 51 (11%) galaxies have different united types E, M or L. We checked how this percent of mismatches influence on the values of colour indicies. In the 2MIG sample we changed the united morphological types of 280 galaxies (11% from 2541) proportionally to found number of mismatches in the Control1 sample: 39 L 2MIG types were changed to M, 76 M typesto E, 120 E types -to M, 34 M types -to L and 11 E types to L. Finally, the median values of the colour indices of E, M and L united types of 2MIG galaxies are presented in Table  1 . The corresponding medians and quartiles of (J − H)rest for the changed 2MIG sample are: 0.22 Then, from the candidate control sample galaxies, we randomly selected the Control1 galaxies corresponding to each 2MIG galaxy according to the following criteria: (i) |MKs,2MIG − M Ks,Control1 |=0.2 mag, (ii) the morphological type of a Control1 galaxy should belong to the same morphological subsample (E, M or L) as the 2MIG galaxy and (iii) the same galaxies should not be present in the 2MIG and Control1 samples. From latter sample we also excluded the KIG and Hernandez-Toledo et al. (2010) isolated galaxies. Fig. 5 presents the distribution of MKs for 2MIG and Control1 samples. According to the Kolmogorov-Smirnov (KS) test, the probability that the distributions of MKs for the 2MIG and Control1 samples are identical, is greater than 0.99.
We have also checked the environment of the Control1 galaxies to be sure that randomly taken galaxies are located in denser environment than 2MIGs. For our visually inspected representative subsample of 463 galaxies, we found that 22% of them do not have any significant neighbour in 1 Mpc according to conditions (1) and (2), 24% galaxies of the sample have 1 significant neighbour, and the rest 64% of the sample has two and more neighbours. So we can see that randomly selected galaxies in general inhabit denser environment.
Tables 1 represents the medians of rest-frame colour indices (J − H)rest of considering samples. Table 2 shows the KS probabilities that pairs of the samples are derived from the same parent population. We see that (J − H)rest colours of E, M and L types of the 2MIG galaxies do not differ significantly from those of the Control1 galaxies, which is also confirmed by the KS test. Probably we can explain this by MKs selection of control galaxies -condition (i).
We have also compared the SDSS colours of the 2MIG-SDSS and Control2 samples. To compile the Control2 sample we used a similar approach to that used for the Control1 sample. Firstly, we chose all candidates for control galaxies in the 2MASS XSC catalogue and HyperLeda using the same criteria as for the Control1 galaxies. Secondly, for all control galaxy candidates we checked the availability of the SDSS magnitudes. Finally, we chose randomly the Control2 galaxies among the candidates having SDSS magnitudes. Fig. 6 presents the differential distributions of (g − r)rest colours for E, M and L types of two considered samples. From Tables 1 and 2 we see that E types of the 2MIG-SDSS and Control2 galaxies do not differ significantly, however (g − r)rest colours of M and L types of Control2 galaxies are significantly redder than 2MIGs. This discrepancy is not affected by dependence of colour/morphological type from the radial velocity. In case of morphological separation by C =2.6, both samples (C >2.6 and C <2.6) of Control2 galaxies are significantly redder than corresponding 2MIG galaxies (see Tables 1 and 2 ).
In general, our result agrees with the work by Fernandez Lorenzo et al. (2012) who also did not find any difference between g−r colours of early type galaxies from KIG sample and the objects from a wide range of environments.
The galaxies in voids are bluer and fainter than those in denser environments (see for example Rojas et al. 2004 , Hoyle et al. 2005 , Sorrentino et al. 2006 ). The same trend was found for void and cluster galaxies having the same absolute magnitudes (Hoyle et al. 2012) . On the whole the void's population are fainter and bluer than isolated galaxies but it could be a subsample of isolated galaxies (Elyiv et al. 2013 ). Therefore we conclude that our results of (g − r)rest colours support above findings. On the contrary, Patiri et al. (2006) considered the red and blue population of void galaxies separately and did not find any remarkable differences between the colour distributions of the void and control sample of field galaxies.
COLOURS OF 2MIG IN COMPARISON WITH GALAXIES IN MUCH DENSER ENVIRONMENTS
In this section we have made an attempt at comparing the colours of the 2MIG sample with those of galaxies in much denser environments. In the following subsections we considered three reference samples for this: (i) galaxies from the high density contrast groups selected from 2MASS XSC (HDCG; Crook et al. 2007 ), (ii) galaxies from pairs and triplets (KP+KT; Karachentsev 1987 , Karachentseva et al. 1979 , Karachentseva & Karachentsev 2000 , and (iii) galaxies from the compact pairs selected from the 2MASS XSC. By analogy to the previous section, at first we calculated the median values of the MKs absolute magnitudes and restframe (J − H)rest and (g − r)rest colour indices. Then we compared the corresponding values of (i), (ii) and (iii) samples with 2MIG sample using KS test (see Tables 3 and 4) .
Galaxies in groups
Galaxies in the original HDCG catalogue have Ks <11.25 and V h <10500 km/s. For the proper comparison with 2MIG sample, we defined 2MIG* sample following above criteria. Like in the previous section, we did not consider galaxies with V h <500 km/s. We compared the colour indices of all galaxies from HDCG and 2MIG* samples and separately the subamples of galaxies having E, M and L types. From  Table 3 we see that the median values of MKs for 2MIG* samples are quite similar to HDCG samples, however the (J − H)rest and (g − r)rest colours of the group members are a little redder for M and L types. The KS test confirms that the difference is significant (except for L types for (J − H)rest, see Table 4 ). However if we separate morphology by the concentration index C =2.6, we see that the both HDCG samples C >2.6 and C <2.6 samples are significantly redder than 2MIG* ones. The small KS probabilities for All samples can be naturally explained by the different contamination of E, M and L types in 2MIG* (2MIG) and HDCG samples: we have 38% (31%) and 62% of E type galaxies in the corresponding samples.
Galaxies in pairs and triplets
The KP+KT original systems were selected visually from POSS I and II 7 images by applying the isolation criteria without taking into account radial velocities. Therefore we updated their radial velocity data using the HyperLeda database and rejected the pairs and triplets having the velocity dispersion Sv > 300 km/s. However if the triplet system has Sv > 300 km/s, but for any two of its members Sv was less than 300 km/s, we rejected the only one optical triplet member. We have to note that KP+KT systems contain relatively bright galaxies with B <15.7 mag in the same volume that 2MIG catalogue. Additionally, for the comparison with 2MIG sample, we take into account only galaxies which have Ks <12. If we would consider the whole sample without any Ks cut, then the median values of (g − r)rest colours for E, M and L types were 0.77 Table 3 .
As can be seen from Tables 3, (J − H)rest colours of KP+KT galaxies of E, M and L types are slightly redder while the medians of (g − r)rest colours for all KP+KT subsamples are slightly bluer than those of 2MIGs. In general, the differences are not significant according to KS test. The exception is M-type KP+KT galaxies, which are notably bluer than 2MIG M-types (Table 4 ). The total percent of E type galaxies in KP+KT sample is 47% which is also higher than in 2MIG sample -31%.
Galaxies in the compact pairs
To compare the colours of 2MIG galaxies with the galaxies selected from the densest regions, we have selected the compact galaxy pairs from 2MASS XSC catalogue. At first we extracted the galaxies with Ks <12 and aK < 30 ′′ according to 2MIG selection criteria. Then, we found the closest neigbour for every galaxy from the sample taking into account only angular separation between galaxies. According to our procedure, the certain galaxy can be the member of the only one pair. By next step, we ranged the pairs from a minimal angular separation to maximal one and excluded 7 Second Palomar Observatory Sky Survey the pairs with angular separation < 20 ′′ . We found, that the great majority of pairs with such a small separation are double entitiles of the same object. By next step, we took 2200 most tight pairs and correlated the positions of their galaxies with objects in NED and LEDA databases. Finally, we rejected from the future consideration: 1) all pairs without radial velocities for at least one pair member, 2) the pairs with velocity difference dV >1000 km/s. Our final sample contains 1179 pairs with 2351 galaxies having J, H, Ks magnitudes and 965 galaxies having SDSS magnitudes. We define 3 samples of compact pairs: CP1 with dV <1000 km/s and linear projected distance R <240 kpc (the whole sample), CP2 with dV <300 km/s and R <100 kpc, and CP3 having dV <150 km/s and R <50 kpc (the most tight pairs).
From Tables 3 and 4 we see, that the members of pairs with the greater velocity difference (and also with greater projected radius) are brigher (i.e. more massive) and have redder colour than members of pairs with smaller velocity difference and also in comparison with isolated galaxies. In general, the (J − H)rest colours of CP1/2/3 members are redder than 2MIGs. However, the smaller distance between member of pair, the bluer the colour of pair member and this colour is more similar to 2MIG colour: i.e. members of CP1 pairs are much redder than 2MIGs while the colours of members of CP3 pairs is more similar to 2MIG colours. Especially this tendency is good visible for (g − r)rest colours. Additionally, from the last two columns of Tables 3 and 4 we can conclude that the colours of CP1 galaxies are significantly redder than CP3 galaxies while the colours of CP3 pair members are similar to KP+KT members.
In the last raws of Tables 3 and 4 we also present the values of colours indices and KS probabilities for the morphological separation on the early and late population according to concentration index (C =2.6). As can be seen, both C >2.6 and C <2.6 galaxies from HDCG, CP1, CP2 samples are notably redder than 2MIG galaxies, however the differences between colours of pairs 2MIG/KP+KT and 2MIG/CP3 are less significant. Fig. 7 shows the dependence of median values of the velocity difference dV on projected linear radius R between near neighbours for the considered samples. We show only the lowest limit of dV and R values for the 2MIG sample. We see that KP+KT, CP3 and CP2 pairs are the closest systems while the CP1 pairs and HDCG groups are characterized by Table 3 . The median values of colours in the quartile ranges for the united morphological types of 2MIG, HDCG, KP+KT and CP1/2/3 galaxies. the higher velocity difference suggesting the larger velocity dispersions in these multiply systems. The percent of the Etype galaxies is marked in Fig. 7 for each sample. The higher fraction of the early type galaxies in CP1 and HDCG samples can be the evidences of the previous evolution/merging that occured in that systems. As we did not apply the criteria of isolation for the selection of the compact pairs, we can assume that our CP1 systems are situated in the centres of the more populated groups and clusters.
DISCUSSION OF THE MAIN RESULTS
On the other hand, the closest double systems show less E-type galaxies that can tell us about the later evolution stage of these groups: convergence or outgoing merging (see for example Karachentsev 1987 , Coziol et al. 2004 , Melnyk et al. 2006 . Patton et al. (2011) also found that the fraction of extremely blue galaxies is higher in close galaxy pairs than in the distant pairs. The 2MIG isolated galaxies, i.e. those galaxies that are located in the underdense regions without any significant enviromental influence, has the lowest percent of E-type galaxies. According to Croton and Farrar (2008) , a population of passive elliptical galaxies in underdense regions could be naturally explained by an environment independent star formation shut-down mechanism. Fig. 8 presents the dependence of (g − r)rest colour indices on the projected linear distance R between galaxies. The only median and quartile values for each sample are shown. For all three E, M and L types we observe the same tendency: with decreasing the distance between galaxies the median value of the colour indices increasing forming a peak on CP1 sample and then, again, the median colour index is decreasing with minimum on the KP+KT sample. Meanwhile we know from Table 4 that the difference between (g − r)rest colours of E-type galaxies is significant only for the 2MIG and CP1 samples (the latter sample is redder). Here we are in general agreement with Patton et al. (2011) who did not find any difference for red galaxies at any separations. The similar conclusion was made also by Fernandez Lorenzo et al. (2012) .
For the M and L-type galaxies, the significant difference is observed for HDCG, CP1 and CP2 samples, which galaxies are significantly redder than 2MIGs. So we see that samples of multiply systems with large projected distance (velocity dispersions) contain galaxies with heavy bulges which contain dust and old stellar populations. Here we are in the agreement with our finding from section 3 (M and Ltype Control galaxies are also redder than 2MIGs) and other studies: Rojas et al. (2004) , Hoyle et al. (2005) , (2012), Sorrentino et al. (2006) . Patton et al. (2011) also found that samples of pair galaxies had redder galaxies than their control sample. Note, that (J − H)rest colours of galaxies in pair and multiply systems are also redder than 2MIG ones.
The closest pairs KP+KT and CP3 have similar (g − r)rest colour to 2MIGs. However M-types KP+KT galaxies are, on the contrary, significantly bluer than 2MIG galaxies. Here we are in the agreement with Fernandez Lorenzo et al. (2012) , who found that (g − r)rest colours of spiral isolated galaxies are slightly redder than those of close pairs because of the outgoing star formation in latter systems. Trinh et al. (2013) recently found that the galaxies in pairs have a significant red excess for "red" (g − r 0. 68) galaxies and a weak blue excess for the "blue" (g − r <0.68) galaxies in comparison with isolated objects. In summary, we also found that galaxies in very close pairs tend to be bluer than the isolated galaxies but here we probably limited by Ks selection which does not allow us to select bluer systems.
CONCLUSIONS
We have considered the near-infrared (2MASS) and optical (SDSS) colours of isolated galaxies from the 2MASS XSC selected sample of isolated galaxies (2MIG) in comparison to corresponding colours for objects selected from other denser environments by different selection criteria. In general, our results show that the colours of galaxies are strongly depend on the external factors. Our main findings are as follows:
(1) Early (E) type galaxies show similar (J − H)rest and (g − r)rest colours in all types of environment. Exception is for the massive early type galaxies located in pairs with high velocity difference (∼180 km/s), which are significantly redder and brighter than isolated galaxies. We assume that these pairs are located in the centres of more populated groups and clusters.
(2) M and L types of 2MIG galaxies which have faint neigbours are brighter and redder than those without faint neighbours. Moreover, randomly taken galaxies from the field and group/clusters environments with the same absolute magnitude MKs as 2MIG galaxies of given morphological types, are also redder in their (g − r)rest colours than isolated galaxies.
(3) Reported in (2) tendency is much strongly appeared for the objects taken from much denser environment in comparison with isolated galaxies. In general, galaxies of morphological types T>1 from groups and triplets/pairs have redder near-infrared colours (J − H)rest than 2MIG isolated galaxies. The (g − r)rest colours of galaxies from groups and pairs with high velocity difference (dV ∼180 km/s; projected radius R∼60 kpc) are also significantly redder than corresponding colours of 2MIG galaxies. On the contrary, the members of most compact pairs (dV ∼50 km/s, R ∼30 kpc) show the same colour and even tend to be bluer than 2MIG galaxies.
(4) The fraction of the early type galaxies in groups and pairs is 2 times higher than in isolated galaxies (48-62% vs. 31%). Figure 8 . Dependence of (g − r)rest colour indices on the projected linear distance R between galaxies: medians, 1 and 3 quatiles are shown for each sample. 
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